Experience with health insurance reform in Massachusetts may provide a good forecast of the impact of the Affordable Care Act [ACA] on the growth of part-time employment. Concerns have been expressed that the ACA will lead to growing part-time employment, but it will take several years to observe this effect and whether it is labor demand (firm) or labor supply (worker) initiated. Using state-level data from 1999 to 2012, I treat the 2007 implementation of the new Massachusetts health insurance system as an "experiment" to examine whether it had any differential effect on the growth in part-time employment in the state. A panel estimation including fixed cross-section and period effects reveals that voluntary part-time employment increased in Massachusetts relative to the other states, but reform measures did not have an effect on involuntary part-time employment. The impact of the reform on voluntary part-time employment suggests that some Massachusetts workers found the pre-reform system to be an obstacle to their choice of optimal work hours. The implementation of the ACA, by providing avenues for obtaining health insurance that are not directly tied to employment, may remove this obstacle for workers in other states and make part-time employment a more attractive choice for workers across the U.S.
Introduction
With the passage of the Affordable Care Act [ACA] in 2010 and its phased implementation, researchers began exploring the potential effects of this new healthcare legislation (see for example Gruber, 2011a) . While many analyses examine the law's impact on insurance coverage, care utilization and health outcomes, others focus on its potential to affect labor demand (firm behavior) and labor supply (worker behavior) as well as wage determination (Aaronson & Lubotsky, 2014) . 1 Concerns have been raised that provisions of the new health care law change the incentives of both workers and firms and may lead to growth in part-time employment (Mulligan, 2014) . Even with the recent presidential election and the anticipated changes to the ACA, understanding the law's impact on labor markets is still crucial.
1 Aaronson & Lubotsky (2014) 
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Page 1 Two avenues by which the ACA might affect part-time employment contrast potential labor demand and labor supply causes. First, because employers are not required to offer health insurance to employees who work less than 30 hours per week, firms may have an incentive to employ more part-time workers as a means of reducing the costs of their health insurance benefits. Second, because individuals will have greater access to nonemployment based health insurance, workers desiring shorter hours may be able to choose part-time employment without sacrificing access to health insurance. These labor demand and labor supply arguments both predict the ACA may lead to growth in part-time employment.
It will take several years to observe whether the national legislation has a long-term effect on part-time employment growth and whether it is labor demand or labor supply induced. Jorgensen & Baker (2014) report preliminary findings of an increase in part-time employment in the first six months of 2014 following the start of the individual mandate, but full implementation of the act did not occur until 2015 following a delay in the application of the employer mandate. Mathur, Slavov, & Strain (2015) found no evidence that firms reduced the hours of their workers in anticipation of the employer mandate to provide health insurance for those working more than 30 hours per week, though they note that "the ACA could cause a shift towards part-time work in the future as the mandate takes effect" (Mathur, Slavov, & Strain 2015, p. 1) .
Other researchers have suggested that analyzing the earlier 2006 health insurance reform in Massachusetts can shed light on the future impact of the ACA (Gruber, 2011b; Heim & Lurie, 2015; Kolstad & Kowalski, 2016 The law contains several of the same structural features that were later included in the ACA. Since the Massachusetts system has been in place for several years, an examination of its impact on parttime employment growth in that state can provide a potential forecast of the impact of the ACA on labor markets and hours of work. The following paper takes this approach by examining the growth in part-time employment in Massachusetts relative to all other states before and after the implementation of the state-level health insurance reform.
This introduction is followed by a literature review which discusses the relevant economic theory [of labor demand and labor supply] of part-time employment. This section also provides details on how the Massachusetts health reform law is similar to the ACA. The literature review is followed by a Data, Methods, and Findings section which discusses the original contribution of this paper. These findings are followed by a conclusion which discusses the policy relevance of these results both in terms of the ACA and the potential "repeal and replacement" of the current law.
Literature review

Understanding part-time employment
Firms may benefit from employing part-time workers through increased flexibility in labor staffing, lower total compensation costs, and better screening of workers. Part-time employment can be a source of cost savings by providing firms increased flexibility in responding to changes in product demand or a means of meeting peakhour or peak-day demand by supplementing full-time shifts with part-time workers. Employing part-time workers can reduce firms' labor compensation costs both in terms of wages paid and benefits provided, since parttime workers are often paid less than full-time workers and have less access to company-provided pensions and health insurance. The potential cost savings of employing part-time workers may be limited by the legislated minimum wage. Additionally, firms may use initial part-time employment as a probationary period prior to offering full-time employment, a strategy that allows firms to observe workers and assess their productivity before offering the higher wage and benefit packages of full-time work. In this manner, part-time employment may allow firms to lower their screening costs and hire more productive workers into full-time positions (Blank, 1990; Duffy & Pupo, 1992; Gallaway, 1995; Houseman, 2001 ).
Workers may seek out part-time employment as a means of balancing employment with other demands on their time, such as education, childcare, and retirement activities. Workers' desire for part-time employment often follows a life cycle pattern with younger workers desiring part-time employment as they balance income earning with school attendance and older workers seeking out part-time employment as a path to retirement. Workers with children may look to part-time employment as a means of combining the opportunity to earn income with childcare or other family responsibilities. However, the lower wages earned by part-time workers limit the income generation of this choice (Duffy & Pupo, 1992; Marshall, 2001; Snider, 1995) .
Recent growth in part-time employment has been met with mixed reactions. Those who see the phenomenon as primarily driven by firms' desire to reduce costs (labor demand considerations) often focus on the employment insecurity and lower compensation of part-time workers. Those who see the trend as driven by changes in the demographics of the work force (labor supply considerations) view part-time employment as a solution to worklife balance issues. This debate centers on whether the part-time employment is being voluntarily sought out by workers or whether they are involuntarily forced to accept part-time work. Involuntary part-time employment is both highly cyclical (rising during recessions) and a function of adequate employment growth, (without which an economy may find it hard to provide full-time employment for its labor force). However, the majority of part-time workers in the U.S. voluntarily choose part-time hours (Blank, 1990; Erhenberg, Rosenberg, & Li, 1988; Kalleberg, Reskin, & Hudson, 2000; Marshall, 2001; Pupo & Duffy, 2000; Tilly, 1991 ).
An historical analysis comparing part-time employment growth in the U.S. and Canada from 1955 to 2000 (Owen, 2015) suggests that the U.S. employment-based system of providing health insurance through the workplace was an obstacle to workers' being free to choose optimal work arrangements. The link between employer-provided health insurance and labor mobility is the subject of a large body of literature by labor economists. ( The term "job lock" has been used (Gruber & Madrian, 1994) to describe the potential inefficiencies generated when employment-based health insurance ties workers to jobs for fear of losing coverage. Owen (2015) suggests that the U.S. employment-based health insurance system (in contrast to Canada's residence-based system) may have another unintentional consequence: restricting the choice of part-time versus full-time work [an "hours lock"]. In fact, if employers are providing health insurance to their workers these premiums become a quasi-fixed cost [per worker not per hour] and may lead to firms preferring to hire full-time over part-time workers (Cutler & Madrian, 1998) . The implementation of the ACA, which will provide avenues for obtaining health insurance that are not directly tied to employment (including the state exchanges, Medicaid expansion, and expanded dependent coverage), may directly address any "hours lock" and make part-time employment a more attractive choice for U.S. workers in the future. 2
The nationwide expansion of dependent coverage [allowing children to remain on a parent's policy until age 26] was implemented soon after the passage of the ACA legislation, though some states had previously expanded dependent coverage. Studies of these earlier state-level expansions of dependent coverage, found a decline in labor supply among young adults, particularly in full-time jobs (Hahn & Yang, 2016; Depew, 2015) . Early analysis of the dependent coverage expansion mandated by the ACA also found evidence of a labor supply effect in terms of the reduced work hours among young workers (Antwi, Moriya, & Simon, 2013) . This evidence suggests that the dependent coverage expansion of the ACA directly affected the labor supply decisions of young adults and increased their likelihood of working part-time. However, some of this labor supply impact had occurred prior to the ACA due to state-level insurance changes.
2.2
Features of the Massachusetts law MA St. 2006, c.58 shares several of the structural features of the ACA that may impact hours of work. These include employer mandates, subsidies for low-income individuals/families, and the establishment of healthcare exchanges. Additionally, the Massachusetts law was accompanied by an expansion of eligibility for coverage of low-income individuals under the state's Medicaid system [known as MassHealth]. Expansion of Medicaid coverage was also offered under the ACA, though not all states have participated in the expansion.
The Massachusetts law required employers with more than eleven full-time equivalent (FTE) 3 workers to offer pre-tax coverage under at least one health care option and to make a "Fair Share Contribution" (FSC) to the health insurance costs of their employees. The FSC is met if either: 1) 25% of the firm's full-time employees at Massachusetts locations take up the group plan, 4 or 2) the employer pays a minimum of 33% of the premium cost. 5 If employers do not meet the FSC threshold, they must pay into the Commonwealth Care Trust Fund [known as CommCare] an amount not to exceed $295 per FTE worker. This fund is used to provide the health insurance premium subsidies for low income individuals and families. Since the FSC threshold is based on the take-up of fulltime workers, Massachusetts employers are not obligated to offer health insurance coverage to part-time employees. One additional feature of the law is that employers with more than eleven FTE workers are subject to a Free-Rider surcharge if their employees (or employee dependents) exceed certain thresholds for receiving free health care services through MassHealth. 6 Under the ACA employers with 50 or more FTE workers must provide health insurance for any workers employed more than 30 hours per week. The ACA does not set minimum contributions that employers must make toward insurance premiums. However, the IRS recently ruled out the possibility of firms' "sending their employees to a health insurance exchange with a tax-free contribution of cash to help pay premiums," indicating that such an action would not be in compliance with the ACA and might result in penalties of up to $100/day per employee (Pear 2014 ).
The Massachusetts law led to the establishment of a health insurance exchange [known as CommChoice] with eligibility to participate for the following groups: individuals who are not working; workers whose employer does not offer health coverage; workers who are not eligible for their employer's health coverage (i.e. part-time employees, contractors, new hires); and workers who are ineligible for subsidized employer-sponsored coverage (MA St. 2006, c.58) . The establishment of the exchange meant that individuals and families could purchase health insurance plans through the exchange if their employment situation (not working, part-time, etc.) meant that health insurance was not available through their employer. The state-level exchanges set up under the ACA also extend the options to purchase health care coverage to workers not eligible for coverage through an employer.
Simply establishing the insurance exchanges did not address whether plans would be affordable for all individuals and families needing to purchase coverage. The Massachusetts law addressed this issue by providing subsidies to cover insurance exchange premiums through the CommCare. Eligibility for subsidies was extended to individuals with incomes below 300% of the Federal Poverty Level (FPL) who have been Massachusetts residents for at least 6 months, are not eligible for any publicly provided insurance (MassHealth, Medicare, CHIP), and are not provided Employer-Sponsored Insurance (ESI) where the employer covers at least 20% of premiums for a family plan or 33% of an individual plan (MA St. 2006, c.58) . Under the ACA, individuals are eligible for subsidized purchases through the state insurance exchanges if they have incomes below 400% of the FPL. (Raymond, 2011) . These latter two effects are likely the result of the recession during which laid-off workers lost employer-sponsored group coverage and more individuals qualified for Medicaid as incomes fell.
This paper examines the impact of the Massachusetts health insurance reform on part-time employment in that state as a means of predicting the likely impact of the complete implementation of the ACA on hours of work. The hypothesis is that part-time employment increased in Massachusetts (relative to the experience of other states) following the state-level health insurance reforms. The theory suggests such an increase could be labor supply or labor demand driven, affecting voluntary or involuntary part-time employment. The results of the statistical analysis can be used to determine the relative importance of each source of increase in part-time employment.
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Page 4 3. Data, methods, and findings I examine state-level part-time employment data from 1999 to 2012. I do not examine data beyond 2012 as certain components of the ACA were being phased in and may confound my analysis of the Massachusetts law. I treat the 2007 implementation of the new Massachusetts health insurance system as an "experiment" and examine whether it had any differential effect on the growth in part-time employment (both voluntary and involuntary) in Massachusetts relative to the other states. In examining the impact of the Massachusetts health insurance reform, I seek to control for the various factors (other than health insurance availability) which may impact the rate of part-time employment. These include variables affecting the labor demand decisions of firms and the labor supply decisions of workers discussed in the Literature Review section of this paper: 2.1 Understanding Part-Time Employment.
The state-level data were collected into a panel data set of the 50 states plus the District of Columbia for the years 1999 to 2012. Variables include part-time employment (total, voluntary, and involuntary), total employment, male/female employment, employment by age category, state-level unemployment rates, union representation, state-level minimum wages, and employment by industry. Variable definitions and data sources are detailed in Appendix 1. The results for the panel least squares estimations are presented in Table 3 . Three separate estimations are reported corresponding to the three dependent variables: total part-time, involuntary part-time, and voluntary part-time rates (as a percent of total employment). The results are based on 14 years of state-level data [including Washington D.C.] and are estimated using cross-section and year fixed effects.
As expected, the estimated coefficients on % food service, % female, % young, % old, and the unemployment rate 
Conclusion
The estimated results reveal that voluntary (and therefore total) part-time employment increased in Massachusetts relative to the other states after the implementation of the state's health insurance reform. Reform measures did not have a statistically significant effect on involuntary part-time employment in the state. These results indicate that the change in part-time employment after the health insurance reform was labor supply rather than labor demand driven. The positive impact of health insurance reform in Massachusetts on voluntary part-time employment suggests that for some workers the pre-reform system was an obstacle to choosing optimal work hours. Implementation of the Affordable Care Act, which provides avenues for obtaining health insurance that are not directly tied to employment, may remove this obstacle for workers in other states and make part-time employment a more attractive choice for workers across the U.S. in the future.
Use of state-level data is one of the limitations of this study. As data on the individual level response to the ACA becomes available, researchers will be able to more definitively estimate the impact of the health insurance reform on part-time employment growth. This individual level analysis would allow for estimations of the labor supply impact of the various components of the ACA [exchanges, Medicaid expansion, etc.] Given the recent presidential election and current attempts in Congress to "repeal and replace" the ACA, consideration should be given to the potential impact on labor markets of any proposed changes. Labor markets responses may be germane to estimating the explicit costs of any reforms. The opportunity cost of the reforms, particularly changes that might re-institute the "hours lock" previously observed, should be considered as well. The cost of reforms should include their impact on the human capital investment of younger workers (which is facilitated by the expansion of dependent coverage) and on entrepreneurial activities such as new business starts (which may be affected by the availability of health insurance that is not employment based).
